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While CBA is currently the recommended strain for the LLNA, the assay was originally - - . CBA and BALB/c Mouse:Strains Results Using CEAGHEAE/CHVIGE + Current testing guidelines (EPA, OECD) recommend using CBA mice unless it
developed using BALB/c mice. Since the introduction of the LLNA, several groups in the U.S. Mouse Strain Supplier No. Studies is sufficiently demonstrated that significant strain-specific differences in the
have published LLNA studies using BALB/c mice, including the National Toxicology Program, BALB/c [ Taconic Laboratories, Germantown, NY 1 LLNA response do not exist.
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This has resulted in reference databases for the LLNA that include studies conducted with cBA/N i Jackson Laboralories, Bar Harbor, ME 2 Test Substance | Vehicle | A" cBA BALBIc R EEED) 1007 3y 12114 113 BN LLNABALB/cvs. CBA ICCVAM-recommended LLNA protocol ICCVAM 2009)), results of studies
both CBA and BALB/c mice. However, there is little published literature that directly compares Unspecified 29 Strains 1on4 done on the same substances in BALB/c mice were in agreement most of the
the performance of the LLNA in studies done on the same substances in the two mouse CBA/MHsd |— Total | Total Pos. Neg | Total Pos Neg CBA BALB/c . E LLNACBAvs.GP time (81% [13/16)) (Figure 3).
strains. The study reported here is a retrospective evaluation of the results of LLNA studies B&K Universal AB, Sollentuna, Sweden 2 3-Amino5- g LLNA BALB/c vs. GP T ton (1= 079 ccsal ~ 00005
using CBA mlce comparea to ressults using BAIf.E/c mAce‘ NICE:ThM sgvalu:ted 122 CBA/) [—— Harlan Sprague Dawley, Inc, Frederick, MD 3 mercapto- DMSO 2 1 4 0 1 1 0 16 52 £ B LLNA CBA ve, Human - 1Fi:’:r:i§ a positive correlation (r = 0.79) between EC3 values (p = 0.0005)
1 in four vehicles in which 86 studies us 1,2,4-triazole 8 g
oo ane 23 seod BALBIe . Founcan of these subetmess nad quinea pig reference CBA/CaOIaHsd i CBACa Banered Anlmal Breeding Unit, Adderly Park, UK 1 200 5 " ] 3 T o 7 NG o 2 [ LLNABALB/c vs. Human - Where there were different outcomes (n = 3) between the fwo mouse sirains, the
data and 13 had human reference data. LLNA outcomes using BALBIc are in agreement with a0latts Unspecified 3 s CBA studies were positive while the BALB/G studies were negaive (Table 3).
LLNA outcomes obtained with CBA for 81% (13/16) of the test substances. LLNA outcomes Cobalt chloride DMSO 3 2 2 0 1 0 1 06 NG — These positive CBA study results were concordant with the human and GP
with CBA agree with guinea pig outcomes for 86% (12/14) of the test substances and with CBA/Ca | — Harlan Olac, Bicester, Oxfordshire, UK 18 outcome (Table 3).
human outcomes for 85% (11/13) of the test substances. LLNA outcomes with BALB/c agree l CBAICaOlaHsd Charles River Laboratories, nc., Kingston, NY ) 24-DNCB A0 14 10 10 0 4 4 0 0.052 0.116 ) _
with guinea pig outcomes for 72% (10/14) of the test substances and with human outcomes CBA (substrain ) - 24DNFB AOO 3 1 0 2> 2 0 0016 0024 + These results suggest that further characterization of strain and substrain
for 69% (9/13) of the test substances. A correlation analysis of log transformed EC3 values cBAL Charles River, Germany 2 Eogenol ACO s 5 P 0 1 7 0 23 138 Comparison differences is needed
calculated using LLNA data from each of the two strains indicates that the results from the 0 5 10 15 20 25 30 35 Unspecified 2 g - - +  Until such additional information becomes available caution should be used
two strains are correlated (r = 0.79, p < 0.0005). Where there were different outcomes (n=3) Eugenol ACE 2 1 1 0 1 0 1 182 NC prior to selecting a strain other than CBA for use in the LLNA for regulatory
between the two mouse strains, the CBA studies were positive while the BALB/c studies were Harlan Sprague Dawley Inc, Indianapolis, IN 9 Abbreviations: GP = guinea pig skin sensitization outcomes; LLNA = murine locallymph node assay. testing.
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negative. Because the CBA study results were concordant with the human and GP outcomes, Hartan Sprague Dawley, Inc. Frederick, MD s data on which the is based. Denominator is the number of
these results suggest that further characterization of strain and substrain differences is CBAUHsd ) was tested in two
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stimated concentration needed to produce a stimulation index of three; GP = guinea pig; LLNA = murine local lymph node assay; NC = not calculated since SI < 3.0; SI = stimulation

Abbreviations: ACE = acetone; Conc. = concentration; DMSO = dimethyl sulfoxide; EC3 =

= The discordant results obtained in BALB/c were based on a single study for each
metal compound, and the maximum S| (2.7) was near the threshold for a positive
response (3.0).

1An LLNA result was deemed positive if a stimulation index (SI) = 3.0 occurred at any test concentration.
2GP refers to outcomes obtained by studies conducted using either the guinea pig maximization test or the Buehler test.
SHuman refers to outcomes obtained by studies conducted using the human maximization test.

(-) = nonsensitizer, (+) = sensitizer

‘The negative study for nickel sulfate using BALB/c was a 4-day study, while the
positive study in sirain CBA was a 6-day study. Furthermore, the positive result in CBA
mice was based on a maximum S (3.1) that was near the threshold for a positive
response (CBA maximum SI = 3.1; BALB/c maximum S| = 2.46; Table 3).

Therefore, there is insufficient information to draw definitive conclusions about the
LLNA responses to metals when using either BALB/c or CBA mice.

Afrequency distribution of each substrain (to the extent this information is available) is
shown in Figure 1.

Suppliers of mice are shown in Table 1.

+ Four different vehicles were used among the 108 studies:

X ] * Inthe LLNA studies for eugenol with acetone as the vehicle, the LLNA results
- Acetone-olive oil (AOO, 80 studies) K using CBA mice were concordant with guinea pig and human reference tests,
- Dimethyl sulfoxide (DMSO, 17 studies) 3 20-25 “BALB/c A NIE“S X while those using BALB/c mice were discordant.
- Acetone (ACE, 7 studies) = “CBA " ” £ —  The differences between the CBA and BALB/c studies may be due to the large
g =z -~ National Institute of N IToxicoloay P ¥ ) differences in the concentration ranges used, where the maximum concentration used
'/ ¥ Environmental Health Sciences lational Toxicology Program

- Dimethylformamide (DMF, 4 studies) %ﬂ in the CBA study was almost 4-fold higher than that used in the BALB/c study.

Only one nonsensitizer (as classified by results in guinea pigs and humans), methy! U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES ~ It should also be noted that the BALB/c and CBA studies for eugenol in which AOO
salicylate, was included. s National Institutes of Health was used as the vehicle were both positive.

EC3 values (as determined from CBA LLNA data) ranged from 0.0018% (oxazolone in
AQO) to 18.2% (eugenol in ACE)

10% 20% 30% 40% 50% 60%

Percentage of Observations in Range

stimulation index.

Abbreviations: LLNA = murine local lymph node assay; SI =
Data from ICCVAM (2009).



